Case summary Lumbosacral agenesis is a rare congenital condition reported in children. We report a 17-weekold female domestic shorthair cat with lumbosacral agenesis on whole-body radiographs. The cat was euthanized shortly thereafter presentation. A necropsy was not permitted. Relevance and novel information This is the first reported feline case of lumbosacral agenesis.
Introduction
Lumbosacral agenesis (LSA) is a rare congenital condition found in people, where segments of the lumbar spine are missing with total or partial absence of the sacrum. [1] [2] [3] [4] The exact etiology is unknown, although several theories exist, including a potential association with maternal insulin-dependent diabetes, inherited genetic mutations and failure of certain mechanisms of embryonic differentiation of parts of the vertebral column. 3, 4 The purpose of this case report is to describe a clinical feline case of LSA.
Case description
A 17-week-old female intact domestic shorthair cat presented on emergency for acute onset of lethargy and open-mouth breathing. The owner had adopted the cat at approximately 2 weeks of age from the local shelter. The physical condition of the parents or any littermates was unknown. The cat was paralyzed in the hind end with severe muscle wasting in both hindlimbs and ankylotic joints. The owner reported that other than hindlimb paralysis the cat was bright, alert and responsive, and appeared otherwise normal. The cat ambulated quite well on the forelimbs, urinated and defecated regularly, and always ate well. Approximately 2 days prior to presentation, the cat became lethargic and lost its appetite. The cat was taken to its regular veterinarian, who identified a left-sided inguinal hernia and the cat was given 20 ml/kg of a balanced crystalloid solution subcutaneously (SC), maropitant 1 mg/kg SC, a warm soapy enema and was scheduled for surgical repair of the hernia. The cat declined rapidly at home and presented on emergency for lethargy and open-mouth breathing. Physical examination on presentation revealed dull mentation, openmouth breathing and cyanotic mucous membranes. The cat's heart rate was 200 beats per minute, with no identifiable heart murmur and the lungs were clear. The hindlimbs were noted to be ankylotic and have severe muscle wastage; they were crossed behind the body with no attempts at ambulation. Abdominal palpation revealed a very large and distended firm colon with feces. The visible external genitalia appeared normal, but there was poor anal tone and no movement of the tail. Whole body radiographs were performed ( Figure  1a , b). There was visible malformation of ribs 12 and 13, as well as of the first and second lumbar vertebrae. There was no evidence of any other lumbar or sacral vertebrae. There was a large colon distended with feces with a left inguinal hernia and possible bowel entrapment. The kidneys were not visible radiographically. Shortly after radiographs were performed the cat became agonal and had an episode of respiratory arrest. Owing to the significant pre-existing congenital malformations, the owner elected euthanasia. A necropsy was declined.
Discussion
LSA is a rare malformation occurring in approximately 1 of 25,000 live births in people. 3 It is part of a group of disorders characterized by the absence of different portions of the caudal spine, otherwise known as caudal regression syndrome. 3 Newborn children exhibit similar physical examination findings to those found in this case, with severe hindlimb muscle atrophy most common. Concurrent malformations in children include hydrocephalus, myelomeningocele, kidney malformations, inguinal hernia, atresi ani, rectovaginal fistulas and congenital heart defects. Concurrent orthopedic abnormalities include cervical vertebral fusion particularly at C2-C3, malformed ribs, hemivertebrae and kyphosis. 3, 4 The cat in the case reported here had a left inguinal hernia with possible bowel entrapment, no visible kidneys radiographically, and malformed ribs 12 and 13. To the owner, the cat appeared to be neurologically normal in the cranial body but an occult neurological defect cannot be completely ruled out. Other intra-abdominal abnormalities may have been present but, owing to the absence of a necropsy, not identified.
LSA is classified into four types, based on the extent of malformation. 5, 6 Type I is total or partial unilateral sacral agenesis. Type II involves partial sacral agenesis with a partial but bilaterally symmetrical defect and a stable articulation between the ilia and a normal or hypoplastic first sacral vertebra. Type II is the most commonly identified form in children. Type III is variable lumbar and total sacral agenesis with the ilia articulating with the sides of the lowest vertebra. Finally, type IV is variable lumbar and a total sacral agenesis. Considering this human classification as there is no veterinary classification available, the cat presented in this report would be classified as type IV. 5, 6 Treatment in children involves either amputation of the lower extremities and long-term prothesis or spinal pelvic fusion. 3, 4, 7 Many children will still have some proprioception in their lower extremities so correction of limb deformities is also pursued in some.
Although LSA has never been reported in any veterinary species, the malformed cat shared several important lesions with perosomus elumbis (PE), which has been documented in various species. [8] [9] [10] [11] [12] [13] [14] [15] In animals with PE the hindlimbs have severe muscle wastage and the joints are ankylotic owing to the absence of nervous innervation from the absence of the coccygeal, sacral and portions of the lumbar vertebrae. [8] [9] [10] [11] [12] [13] [14] [15] This is in contrast to LSA, where patients only have agenesis of the lumbar and sacral portions of the spine. [1] [2] [3] [4] Abdominal abnormalities identified in both PE and LSA include atresia ani, cryptorchidism, renal abnormalities and hernias. [1] [2] [3] [4] [8] [9] [10] [11] [12] [13] [14] [15] However, PE can lead to altered pelvic bone structure, with the pubic bone sometimes being absent, leading to pelvic narrowing; 11,13 this does not occur in people with LSA.
The long-term prognosis of caudal spinal malformations is usually poor as most animals are stillborn or die shortly after birth. 9, 11, 12, 14 The cat reported herein lived longer than similar reported cases in the veterinary literature; the previous reported longest survival was 12 days in a Holstein calf with PE. 16 It is unclear what caused the sudden demise of the cat but, as in PE, it appears the identification of LSA in a cat warrants a poor prognosis.
Conclusions
We report the first identification of LSA in the cat. The clinical presentation in this cat is similar to PE reported in other species and, as in other species, the prognosis for caudal spinal vertebral malformations appears poor.
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